Alteration of the stereo- and regioselectivity of alkene monooxygenase based on coupling protein interactions.
Alkene monooxygenase from Xanthobacter autotrophicus Py2 (XAMO) catalyses the asymmetric epoxidation of a broad range of alkenes. As well as the electron transfer components (a NADH-oxidoreductase and a Rieske-type ferredoxin) and the terminal oxygenase containing the binuclear non-haem iron active site, it requires a small catalytic coupling/effector protein, AamD. The effect of changing AamD stoichiometry and substitution with effector protein homologues on the regioselectivity of toluene hydroxylation and stereoselectivity of styrene epoxidation has been studied. At sub-optimal stoichiometries, there was a marked change in regioselectivity, but no significant change in epoxidation stereoselectivity. Recombinant coupling proteins from a number of phylogenetically related oxygenases were investigated for their ability to functionally replace AamD. Substitution of AamD with IsoD, the coupling protein from the closely related isoprene monooxygenase, changed the regioselectivity of toluene hydroxylation and stereoselectivity of styrene epoxidation, although this was accompanied by a high level of uncoupling. This indicates the importance of coupling protein interaction in controlling the catalytic specificity. Sequence analysis suggests that interaction between Asn34 and Arg57 is important for complementation specificity of the coupling proteins, providing a candidate for site-directed mutagenesis studies.